(19) 1£ff8lft0r*tt1IH 

(43)B£&BHB 
2003 ^10 ^2 H (02.10.2003) 




PCT 



(10) liS^li^- 
WO 03/080174 Al 



(si) m&ft&ttm 1 : 

(21) bjbuh**: 

(22) SiettiS B: 

(25) B^ttiP0mg: 

(26) BIK&I$ <D 

(30) «£8rr-*: 
*$Sl2002-86423 



A61M 37/00 
PCT/JP02/12490 
2002 #11 E29 B (29.1 1.2002) / 



2002 *E3 S 26 B (26.03.2002) JP 



(7i) mmx (xm*&<±x<D%mm\z'o^x): sta 

& A*E£**JtflMt (JURIDICAL FOUNDATION 
OSAKA INDUSTRIAL PROMOTION ORGANIZA- 
TION) [JP/JP); t 540-0029 *RJ& *BErti *BT 
«2f5f K- Afcfc $ Osaka (JP). 



(72) SSE#;iS«fctf 

(75) SISt/llilA^il^UTIDftj: W«PSSsj| 
(AOYAGI^eiji) [JP/JP); T 564-0073 *BEJ& Hfcffiffi lU 
¥BT3T1 18S1-60 m Osaka (JP).«SSIE 
(ISONO.Yoshitada) [JP/JP); T 525-0059 
ffiSBlTi 1 4-5-2 0 54 Shiga (JP).tSn JS* 
(HASHIGUCHl,Gen) [JP/JP); T761-8063 §)HSi 
Tfi 7E J S BT 3 - 4 - 5 # Kagawa ( JP). 

(74) ttSA: WUJ £ . H (AOYAMA.Tamotsu et aL); T 
540-0001 *HSiti *ifeB JffiS 1TI3i7f 

IMP tf JU WUJftfFS&Br Osaka(JP). 

(81) $t£S (Slfy: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, KE, KG, KR, KZ, LC, LK, LR, LS, LT, LU, 

/ft**; 



^= (54) Title: MEDICAL TREATMENT SYSTEM AND PRODUCTION METHOD THEREFOR 



(54) £W<7>«?*: ESffli'Xx Afc^tf-troKii^a 




lb) 



rn 
O 



(c) 




3 



f J 



(57) Abstract: A non-invasive medicine distributing 
system capable of sustained release of a medicine constantly 
for an extended time by being allowed to indwell in a 
part of the body where blood or humor flows quickly, and 
consisting of a biodegradable material; and a production 
method therefor. The medicine distributing system 
comprises a poly lactic-acid-made tank unit having a 
chamber unit capable of storing a medicine, and at least one 
poly lactic-acid-made anchor unit extending from the tank 
unit, the anchor unit tapering off toward the tip end thereof 
and having at least one protrusion. The protrusion of the 
anchor unit has a substantially quadrangular pyramid shape, 
or extends in a direction of making an obtuse angle with 
respect to the longitudinal direction toward the up end. 
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feH^fe^**" 3 ** 02 0 (a) fclM, (c) Ki^f«^ 
5** (catheter) CTOWWH^^^^ (ballo0n) BL ^ SljM 
(bloodvessel) BVOSW (infraction) INFtE«U 
«s ft^tzJkWmteZVfo^®^ (Perivascular tissue) PVt# 

02 1 (a) MttHt, *y^CT©5teWt»»fcttl4ft- 
(injection) Ittliv^ 5fetWBUfc*«*«*** B *" teJ:tmft 

t * 0 , Ml UfciRC«*^ * * W V A« Y P * 
^Itli«PVt**Dt*I<«**^^ ,MI ** ai/ ^ 



15 So cnfci D s fl^©fl^©m^^©fti> t> fcs ± & 
■»f5ftfi©dl>«:v>?fe«^S41tft^SCi2:*«T*S. 

l!^fr&fc3l»©*>**iu BM*r5^>^lBftS6tt"r5fc«>©s £#8? 

20 5feft©^y7-fiBhs '>&<h%lo©*>^£»f>$ltf6 s £4MPN4*mfr 

^*»©rt»fc«HW$n-rv>fcj0(!i*s ^©laawiBifcaoT^a-ro&m** 
t% act fc ttsft &ag©a3y * lift * 37 -f 5. > ?T-#y&-r 5 c: t « • 
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tttt*n-cv^wa*s mfe©«a9Bwta-=>-cj>»r oiacm**^ tires 
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9 CHIC ^WK:»IIMtWT y 

*tt*i&^fc> cine,©* j:tmtt©wc«tE«*nfcn»«c 

<£>o 

U ABfr fc SfcflttfS V r* « ^ « i * * w» 2 ******* 



< io©^^^^-r2>^';iLMipe)^5>T>*^^B^-r?>^7 L ^7 , i:s 
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arafcuw-s;^ 9 yts m 1 * x.vm 24«ttHR©# y w» & w 

1 £ J: IF* 2 a|t«ft^©*2WWMM*» U * 1 * 2 *2»#S&£x. 

^>^t^r^r^ #uw**au niz±Tm2#wm&<D*m* 



nmz&, ^©77^m ^mimm< i o o>^E^^b^ 

fSKttfc: (7r/2-arctan(7"2)) ®jk&%Mt%&*m^X : %>f$£h%o 

0®0ff#£M 

01 (a) &VMy (c) tts *^^5»^l©^m^^«t2>^)iB^>x 
^A©f4ma ¥®0s £<fcWJ®0T-&£>o 

02 (a) ifccttf (b) a* ^mMizmmicommmiz^m^m^yT, 

03 (a) (h) ^lCD«^StJ:?,»IS^>^xAOM5t^ 
&£5jsbs MS (a) , (d) , %&Tf (g) &s ^UrJ^S^^^^^TN 0 
3 (b) , (c) , (e) , (f ) , £itf (h) iis 03 (a) ©IIIB-III 

04 (a) ftUl (g) lis ^lCD^m^l^t^mtlia^^^AOM^ 
&&^bs 03 (a) OHIB-IIIB^^Bfe^f®0T'fe^o 

0 5 (a) &l^b (e) (is ilClBlt^IK^fAOW 
&M?£#&£^bs 05 (a) £itF (c) {is ^ U 3 >g&©¥®HT\ 05 

(b) , (d) , £itf (e) {is 05 (a) 0VB-VB^f>B£®rIi0T* 

& ?>o 

06 (a) &^b (f ) (is mi<DmMBMlz£ZM®m&i'ZTJ><DlR-t!b 
^^S^ttnU' 0 6 (a) .(is ^'J3>»¥Ws 0 6 (b) fcl*b 

(f) (is 16 (a) ©VIB-VIB^^mfe^H0T"^?>o 

07 (a) &i^b (c) (is &ftmzmM2commzMiz£%Mmmmi/x 

^A©^0s ¥®0s £iWl®0T*fc2>o 

08 (a) ftV^ (g) (is m2<D^m^^Wm^^h<D^f5 
^^bs 08 (a) £itf (d) (is ^□>«&©¥®0T\ 08 (b) , 

(c) , £itf (e) fcVM/-(g) (is 08 (a) eDVIIIB-VIIIBil^JI*: 

mmmx&Zo 
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09 (a) fc^b (g) tts jizowwati**^^^^* 31 * 

$Sfc*U El 8 (a) ©YIIIB-YIIIB«Pe>Jifc»nBiaT*S. 

010 (a) &V>b (e) tts «20jdW»tJ:*««»^^®^- 
«,ft«ffl*tt*»U IBS (a) oYIIIB-VIIIB»6A*:WIBI«*. 

011 (a) fcvM, (g) tts Jg3©WW»tiSiWlKa^^^®Wft 
*»**U 01 1 (a) (d) * *V3>attR©M* ■! 1 

(b) , (c) , (e) ftvx'b (g) * BB1 1 (a) ©XIB-XIB&* 

01 2 (a) fclM, (h) tts flSOWWliti^B*^^"* 
****U 012 (c) *J:tF (g) tts 7»S=.*A*K>^- 

>i^*nfc^y«MW)W^ eii i (a) , (b) , (d) 

b (f ) *J:V (g) ^ HI 1 (*> aaiB-XIBi*6*fcMlBiHT**. 

013 (a) fcVM, (c) tts *»I8t*6«S4©W^»fc±*«««^ 

014 (a) fct^b (d) tts »4©IOW«fci*«flE«^^©^ 

015 (a) S*TF <b) tt. *%Mfc«S*5©«^»CiSjetoi2^5/ 
^^(DM **OT15 (a) ©OT-WBgapfe*fc»filiaTf**. 

01 6 (a) ^VNb (f ) tts «55©3^»tJ:S«ftlB»^^©»« 
*«*a%U 015 (a) ©OT-WBitfP6'JlfcifHIK**- 

017 (a) fcVM, (c) tts ^5©^?f^J:i)^)iH^>^A©M^ 

015 (a) ©OTHCTB^ 

018 (a) ftvM, (c) tts ^mm^eommm^i^mwMiy 
oxyiiiD-xyiiiD»<pp)Bfc»riBia-e*5« 

019 (a) fcVM, (g) tts »6©ldW»fc***««»^^©«* 
***»U 019(b), (d). (e)^tf (g)tts 019 (a)© 

XIXB-XIXB»<Pfe»fc*flBBI-e**« 
1*19.0 fa) (c) tts /^>*^-x^*fflV^«fafcWBJtt*» 



B92 1 (a) fciiF-(b) fis S4«UteJ:rWPI^H?*tt«S-CttXr«cl 

mf&znx^Zo 7>*as3(t mi (a) (b) ©^epat-^-tji^ 

i3V^I|ee?|fc«ttfij3&^S|gSP6*WrSo £fc7>3btt3tt N HI (a) fcVM, 
(c) fc^f £■$*«»© (m«s 4o©) m7f«n. «BB*7fck 
K4KQM©ff^ff)«^^Kft«U T>*»3J±s ia©JUf*** 
*SE3^«9^©^»7&Ji»^t)*fc^^R**r*- $t>K7>iti&3 

ifrfcWbTJiRS-efWqrife&Mtfcfts. # u MHsw©flb©ffl»©4 

#«P&tf*4 (0fl*i& tifrtos *eA,£A^ SSJk &fcfctak&«>&£) zm^x. 
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4»j6ffl*noo&So bfrU 3/y3>3MJ» Si, Si0 2 , Si 

n) i±s ^(wiatwbT^ftfc^tt^*^*©^ iwfcs^ft**^ . 
i^-r«fc-5^±ai©3K , M 5. Ffc^y l/^fcitttbts «*:A,£®fe#fcv\» 

(HI) 



-fi^^ [GPa] 
BlSi&g [MPa] 
glWBrtttf [%] 



a; 



3 32 3.4 

120 70 64 

10 200 4.1 

310 - 61 

450 290 173 
f 4, a*V?^n^W Union Carbide Corp. &^t£f£j5r(#0 

PIX-3476-4L - Lacty5000 

*try=i-b CVD MffiJ&ii 



HI2 (a) t^ti^^ 9Pli^J(llfSiSti I N FOSctttfe SJflif fiF 

v>iftiMPVfc*v>T%i^iaifc5o'ra«i-5^2:4^?fts. -a ut> z.<d 

■e'§So £-5bTs 02 (b) ti^ti^C ^(DtfsMmsniti^ W.mvtzM 
BRO»ffi*»^t-5J:'5ft-'W/^Jfli«BYP*g&fia*ns. 

£1\ (ioo)^Mi*iiB2:-r52tS[0S/y3>aMRio, 
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I. ^UTE13 (a) fcitf (b) fcaVr«fc* -^©5/U=i>a6«10©P 
fj±^> U =i >mm ( S i O ,) 12a, 12b &ftft bfc^s 
(H 2 SO 4 :H 2 0 2 = -3 : 1) S*tf7>^7»*«ii* (NH 4 OH:H 2 0 
2 :H 2 0=1 : 1 : 5) &5#f»?o 
H3 (c)fc»f«^ 7*bU^H4tWUt90W10^ 

&fcs S3 (d) **TF (e) fcaVTMfcs 7^*M1MV^ 7*M/ 
^M4t;^-^l«t*. ^^Mlfc H3 (d) <D>\y*>r-C 

03 (f) 7**0 (CHF 3 ) #7 (*fr: 5 sec 

m, 5Pa, lOOWs 1B3IH) ftfflV^s S/«J (S i.0 2 ) .1 2 a 

2 ) 12a*T**i:U *Wh*y^A (KOH) : 3 

3B*%, 7 0°C, 5 5^M) fcb"C«l\ ^Ua^Wl 0*^ 
y^tSc ^<J3^ Httfcs *«Mb*U^A (KOH) Oiy^>M:« 
20 UTffl*(ft«*tt d^>^tt) 3/U=i>tt«® (1 1 1) ®t 

ftoTiyfV^ifitt®^ ^3 (g) (h) Cwl-i^ tx' «WSC 

25 EW2 0jWBja3*U 3n{±T>*CD^2 2h^l1-2>c 

*>*cn»2 o*j:V7>*iaffl2 2<fl^**nfcs/y3>afi«i o (wTs 

r»l©5/0 3>aifiLl ) ©^IB-tfcN El 4 (a) twti^N ME 

i/Uu>«ftiK (Si0 2 ) 2 4«tfe^ B4 (b) fcwTMfc:* **'>> 



mam****- m^mm^^-vm^^fiit, m& 

O^yiLiS^nD^A (CHCI3) &£©^fc»frbfc»tt*N ^»J3 

3-hbfc^ Hfl»«bTiWr3;ifcfcJ:Ds #U«J»6»ttSfWl«63M 

©^&£JB^T?FMbTfcJ;l\> 
Rfflftt^ uO^> y 3 1 0 h(i:i5iJO»0^ y n 1 ' (UTs 

r»2©*>y3>a£ttu fci^o ) ©m®±Cs ^4 (c) t^-r«t-5^s ->y 

3>^M(Si0 2 ) 13a, 13b£J&fifc-r*. 

134 (d) fcfcwts »2©^>»;3>StRl 1©-\&©Md±KV H«t s # 
yM*&fe5*K2 8fc^*t3o- 

H4 (e) ^f-«fca^s #'J»^5li2 6, 2 8fcJ&j*bfc 

^i^j:^2©^y3>^io, 1 i©^io^svM^iq]-r?>«fc-5^ mi 
<o^U3>a£fti o©±jcm2©^y3>a6si i&i£ 5 0 io^'s 
* y ?LK©iufe'ja < s x-iD^-r 5 z t k: «t t> N mi %&xm 2 ©*> y 3 >^&± 

10, 1 l©^y«iKHJR2 6, '2 8*5tMcbo*Di:S^rSCli:*st?&So 
^9bTs tfygJNtiJU 6, 2 8©Bgfcx *>*e&2©f-*>^ia54fc N T> 

7,M"n*;i/A (CHF 3 ) (^: 5sccm, 5Pa N 100 
W N IBM) &fflwts i/'j3>M(Si0 2 ) 12b, 13b4KJfc£-f 
tf^xyf-v^-fSo ^bTs 14 (f) fc^rf «fc-5fcs Tk^fbT 1 h =7 

^^Ty^-tf k (TMAH) Iffl^TC'xy hxy^^-fS^ A7ytfj 

ffift (SF 6 ) ^ffl^TSJS^^>^^5 L >^-r?)^i:ti«J: $/y3>Rfb 
M(Si0 2 )£BbTx ^ya 
JRftfcx SI 4 (g) fc^l-i^Kls «il (HF) ^^f)xs- h 
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7^*D*^A (CHF 3 ) ^»tS«tt-f*^f 
f-^lTS-^^ 2/U3>»ftSil(SiO,) 13b,-2 4*fRttUTx 

# u w«»*»b-Cs « i vmsm*-* ohms***?* i 

^Ts WJ^XI-^o **f*>K-A (FIB) 

6LtW3 bfc £ "5 ^ *m®*MBB&X*'M> 1 *##JHK@tt5W 

£^-ttft«aw«fc*v^Hu (ioo) teaiittiiifc-rs i#©s"J 

n>«3 OSE***. ±^©««l^«t?>»15^>^A©M^S 

R (Si0 2 ) 3 2 a, -3"2b*»*bfcfts M*.K&# (H 2 S0 4 : H 2 0 2 
= 3 : 1) fctirr^-Ta**** (NH 4 0H :H 2 0 2 : H 2 0=1 : 1 : 
5) ft5^«frV\ 7*hV^b3 4*»b-C9 0-C-C10^B^-^r6. 

fcfc, IB 5 (a) fc^rr^^M2*fflV^ 7*rl/S>*r3 4*>i*-> 
»*«o C©t^^M2^ (a) ©A^>^t«*V^ 7 
*bVS?^h**^-bftVx. ffcfc*K ^M2tts ^^W3 6s £<t 
Tjcm^^M^TOCE«^nfc»CDRB^3 8***-bfe^. fc£b 



7;i/#n*;pA (CHF 3 ) : 5 s c cm, 5P a s 10 0 

Wx imm) &jbwch *y=>iwbtt (si.o 2 ) szaiati^xy 

^>^U IB 5 (b) fcjgvrMKU 7*M/^ih3 4**WI**fcflt N B# 
■r«S/U=i>Kfl3«-(Si0 2 ) 3 2 am^i:U7MbA'J')i. (KO 
H) *xy*-*>h Ufefr: 3 311X, 7 0°C, 5 5^H) fcbTfflV\ 

mz s *IWh3by«>A (KOH) ©xy^>hJc»UTli*(i«c?!ptt 

^^-r?.cDT% •«»«lK:iBg^^^fe^■P3^a*3 8t:fev^ri±^ El 
5 (c) *J:tF (d) fc^M^ Kft±T®6*-«*J:3teHftH 

7>*0a»4 2^fifc*tu5. *>*«tt3 6fc:fevvttk *>£M5 

*v%Tttx (6^kbT^U3>«ftji-(sio;) 

££T\ 05 (e) Kl^tJxdfcN ^>^00»4O*Jin t ^>*EI»4 2i«^ 
rt*nfc^U3>attR3 0©«H±K:S*^U3>ttfbK (Si0 2 ) 4 4ft& 

mistc&s 3ba*M6»i/fe^yfL»*^U3>a6R3p (^^940^7 

>*BD»42«rtrt ±fc*b&», #U«JH»«4 6*^-rs. 
&fc N dCDsi<U«JR?KK4 6<Z)±Cx E^bfcl^ (Al) £ 

UTH6 (a) tgs-r^^M3SfflV^ 7* h h >J&mt&* 
Z(D^ZZM3\±s ^^««3 7*^^>^E1»4 0*irJf7>3bOD»4 
2©±^§*^-rSo -^UTx 7^^M3 4fflV^ U>« (H 3 P0 4 ) £ 
fcttfiifci Diyf Dx H6 (b) fcwfi^ ft/^->» 

**nfcr^/^=»>AiiK4 8*i»*o 
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r^^-t/k (Al) fc» u #UWft»S (7r»^) -T?>o ^ e>tw; a 
jttf^M"**** (CHF 3 ) 5 s c cm,. 5Pa N 1 0 0W N 

H6 (d) c:*vv^ (Si) *»u u = >«fcffln s 

i0 2 ) **fr*^xy**>h*JSVvt* i/U3>«R3 0*xy^>^1- 
So fliLtts *Wby h^^^T^i^A (TMAH) Wf>x^x 
vf-Wr**. A7yflSSBH (SF.) ftffl^B6tt^*>3:y^>^tS. 
G9 6 (e) T^-^Afc&frU *''J?L^^U3>t« 

(Sio 2 ) «ip*^y>« (h 3 po 4 ) ifcW*ffl^ 

ftftfcs S/Un^Kft* (S10 2 ) ftttffU #'JMttHl/^7»l 
(HF) &^Oxy^>b»t*Utx ^iJfLKOT^C&S^U'u^lMbJK 
(SiO a ) 4 4fcs r«3 7 £Bofc>>U 3>IHtiM (S i0 2 ) * 

Il^bTJB**nfclHtoB»^5 t AlttN IBS. .(c) £^Ur«3 

(«bb 2 fc* ?»m«^>x7- a) 

mm) 5 3^^ta e *>*sp5 2&> tnKURjfeb^^ bsi 

& £®S0Rl fcBflft' 5itil 5 'e#5ftW^5 4 ifl&fifc* tlT V^ 3 «, 7 > * ®> 
5 31k H7 (a) (b) ©fcEPBTw«*£l&fc£^T$kffltK 

4fc*s«Rf; ft ^t*T>*gP5 3& s H7 (a) £<fctf (b) {I^T 



fcfcft© (mZ&s 4oO) SSM-5 7M« 0 <S^SS5 7ttx =fctt©- 
JggP-5 6Hia*-5g^fiI (£EPB©;£[qj) (0) ^^^IqJtlE^T 

*)MB 5 5**1-5. 

(b) £>£3JB®#iqj) (e) %-&T%foizmvz>gm : g!L5 T&Ht% 

UTffl^^tlfc^lB^^^^A 5 1©* ">^«P5 2 ^feST^jbai 5 3©- 

mastix^tzmi*. mfe<Dmmr$£.K^x!^t^mw,ts*£2>z£tfix% 

2>o £tzs EI5*b&VVft £&M5 7©{B!l@tz43^5^U?L^ll«ffe© 

fctt.fcD fcfc J: !K ^SP5 7(0fflna©sI«U?LttWaj***-?< 

;WflS5 5*iV^»5 7'©«B^bT»fl[$-&5ili:36»T*a* Ufctfo^ 

c:©»)iE^>^^A5 1^v^ il0iiiiJ:H 112 (b) fcjjs-r 
«fc "5 13, m Ufe»IReD«lfe4«^-r « «fc -5 fc; U ;t*JMi B Y P «MT 5 - 

£1\ 2»>ijD>SI6 0, 6 lfcBSrrSo ^bTH8 (a) £cktK 
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(b) iZKtXo^s -^CDS/U3>a«6 0©P81U:K:2/y3>ttflitt (Si 
0 2 ) 6 2a, 6 2bmifeffcs M&7X&# (H 2 S0 4 :H 2 0 2 = 3 : 
1) 43«ktF^>^-T5»» (NH 4 OH :H 2 0 2 :H 2 0=1 : 1 : 5) * 

■ mz, E38 (d) i3W (e) fc*r«fcs ^**M4 4JBWC\ 
s;^b6 4*^->3B*«« C©-***M4tts B8' (d) <MW+y>n 
mtmm%^~Cs 7*bl/5>*h6 4***-bfcV\, ffefcl* ^**M4 

(f) C^-T^^ts 7;V^-D^;VA (CHF 3 ) #7 (^ff:5scc 
m, 5Pa, lOOWs 1 WfM) fcffiWTs ^^>t« (Si0 2 ) 6 2a 

..B18-(g.) tTjittots 7>bV**h6 4*W**fc«U arrss/y 
□ >W(Si0 2 ) 6 2 a^^J:U A7^M (SF 6 ) #3. 
fr: 50 seem, 2 0Pas 1 0 0W S 4 5dMB) *«V^TR*tt-f 
^>^f5o CL?bT. ^>i7««6 6*J:tFT>*««6 8K:*V^ 

£ a bTGDaP 7 0 <flB**ttfc > U =» 6 0 (feTFs . TO 1 y n 
«U fcl^. ).©*lffl±ts DB9 (a) B*^y3>«fl3K (S 

i0 2 ) 7 2^B^TSo ^©ms J^©«^^3-hSlfeiMI 
^^□-bttfcHjvv^ IB 9 (b) t^ti^ #yWft*e>fc3»l7 

mm^s tiio^y3>aM6 0fcH3!io5i5Wia)^y=i>afiK6i (sr^ 

rg§ 2 <7» 'J =J >S*Rj t ^ -5 o ) ©Pffl±fcx 121 9 ( c ) twf £-5 i-s ttft 
E(Si0 2 ) 6 3 a, 6 3bl:W2io 
ja 9 ( d) fc^V^Tx » 2 ©;> y ^ 6 1 <D-l5<D0M±.K-» Pflfctx # 



«l*J:l«l2©S/y=i>aHR6 0, 6 lCDMsMSV^Wfl-rsJi'Jfcx 111 
©^U3>«ft6O©±K:jR20S/y3>aME6 1 SftSD^fc-frS. £©i:S N 
U ?L$Oliu&ft < ItMtSC ck D n HI 43«ktf£l 2 <Di/ \) u >g*£ 6 

H9 (f) fcfcvv^ 7;i/2|-D^;i/A (CHFg) G£#: 5 seem, 
5Pa s 10-OWs mn) ^ffiV^s ->Un>m<bjm (S i0 2 ) 6 2b, 6 
3bftK*tt-f*>xy^->^f6. *©tL J81*iV»2©S/y=3>a*i6 

o, 6icMu 7XM5 i h5^5 : -;i/T>^xe7A (tmah) 

■Oi>nx«^>m^ A7yfl3Wflt (ST 6 ) fc^TSjfote'ftfi/x 

■y^>^t*£2:fcJ:t)N ^'Ja^tfUKSiO,) 63a, 7 2*»u ^ 

U3V*tR6 0, 6 1ft|»*«« 
it^ I9 (g) fcfcWCx #U?LiW5Btt^U ^'^>iM 
(Si0 2 ) ^t5xyf.t> h£fflvvt> xyf >^t5» 7s> 

tt (HF) ^T^xy hxy^v^-TSiPs 7;i/:TD*;w> (CHF 3 )# 

^rA5 i*jwTfto 

A-r^e 0bs.k n m^>r^->h*-A (fib) 86«ft4:ftfflv>TN *>pb5 2 

-^T\ 110t#Sib^ *2©WI^»fcJ:SJHfc(E»*>^A5 1 
d©^Un>^6 OfcttbTx (a) fc^b (g) *#JffibT$fcfcM3b 
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i) &«&b&&o 

*fcs Eio (d) tavr*^ c©«^«a7 8*«iiufc^y«i« 

io 8 0«n o 

m& ii«-f*>K-A (fib) s«***avvc, *>*&5 

2ftfcttT>**5 3©^©tt«tWBL8 2t»*U 7/1/*=** (A 

i) *e,ft5*'j^7 8cD-^^mm^^2>o *i/ts t;i^-£a (ai) 

15 .o 4 ) ***©+t^ * y WW 8 0 ^nktt^ 7 8 

Hi 0 (e) fcSVr«feBBn«8 2.4*r*J(WK»^^5 

Mt^ hcdwp»8 2*^ut»Bi*axu ftT^m mum zwm 
20 (msmms^^^M^w.^y^^) 

25 B&1-?»o 



5 tfciTCSS. 

5 1 ©»rattfco^TWTfcBM«. 
10 £1\ ltfc©^U3>JfiiR8 0Sffl3i«o ^l/CEIl 1 (a) fe^tF (b) 

fcjfcTM £n is U =i >SS8 0 comm±lziy U 3 >IMkJK ( S i 0 2 ) 8 2 a, 
8 2b«Brtbfctfc MB©7.k&# (H 2 S0 4 :H 2 0 2 = 3 : 1) &±V7> 
(NH 4 OH:H 2 0 2 :H 2 0=l : 1 : 5) *5^Mfr-5« 
Ull (c) J; <5fc s 7* b 8 4£M*PbT9 0°CT*1 Oflf^ 

15 ^-^fSo 

111 1 (d) :fc«fctf'(e) fcw*rJ:-3fcx ^^M5ftffl^ 
1/^7 h 8 4(:;^->I^no C(D77^M5il HI 1 (d) OAyfV 

IH1 1 '(f) £*VTJ;5l^ 7;V^D*;i/A (CHF 3 ) 5 s c 

cm, 5Pa s 10 0W, I^fHB) MWCx ^'i3>M (Si0 2 )'8 2 

25 7*M/S?^h8 4*«Ji**fc^ «#r*^y=i>«fl3« (Si0 2 ) 8 

2afcT*7i:U A7^«H (SF 6 ) : 50sccm, 20P 

a, 10 0W N 4 5^) ^fflV^KJtett-f^^xy^^fSClfcKlitJs HI 
11 (g) ^T«k-5^x >>^liRtt8 6©ffi!ll»8 7*itf7>3b«|«8 8K: 
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ii^bt:ia»9 0ifl&J*$*ifc^U3>a«8 0©«B±tN Ell 2 (a) fc 
*3 fcs U =» ( S i 0 2 ) 9 2 ft»«t *0tk El 1 2 

(b) WWMfcs JBil«lU*yJl«W^«*B 6 0Mft»8 7*i 

fcfc, co#«JMHH9 4©J:fcs Htfl/feW* (Al) £ 

SIStTi, ^bt, Ell 2 (O t^^^MBMi^ 7A^.= *A* 
jfcfe^-i/fcriW*. C0-***M6Hu -HI 2 (c) tw-rMfcx 
«*8 6^ r>*«*8 80>J^ft*>*-«- *^ E 11 2 (d) 

012 (d) ^t-t^*^-^^^^^-^ 

AmiHI9 6£#&o / 
HI 2 (e) tt5*-r«fcs C©r^^=*AWt9 6*T^fcU 

B^*** (0 2 ) fc*^*^***^^" (Al) 

£1\ #<jUltl» (7r>^) T*. Wtt7^n*^ (C 

HF,)#* (^:5sccm, 5Pa, 10 0W, mi) ftflWEs 3/'J 

012 (f) = > < si > *** u •✓UavWh 

*(Si-0,) ttWftVM^^bW^ S/ij3>W8 0*x^ 
01*.* 7Xi£ftx^W^-^ (TMAH) &ffiWt>7* 

€UTH12 (g) (h) fc*vr«^ T;^-ii7A (Al) 
U tfUMfceitfS/U^BMbiUSiO,) ***3fcv^>H (H 3 PO 
4 ) S-fcttStt&fflWEx T^/^-^A«R9 6**vf->^U It^ 7^ 
*n*;w* (CHF S ) (*fr: 5 seem, 5Pa, 1 0 0W> lttH) 

*ii««mTr«ir**vi)ii>»ftlH (SiO,) &B&£U 012 (h) 



wjnaTOfeftsiiftm. Ei2 (h) hu 012. (f ) * 

M bT^fifcSftfcBI 1 2 (h) fc^r#U«itt/£»frfeft5«fifift:9 9ti N 
#yfLftfr&&55SttfcJ8V>"^ HP$9 8&ttl\ dtl^^iP^UTSVMCJE 

fotfVUyh' (solid) ^-frcDT>**5 3fcl/TlWt*tlfci^ 

BM2©£?&#£ (hollow) 7°©T>^5 3 11$ fcgatr 

iO^Ts ^>^SP5 2 4»7'>*fiP5 3i:igfi6fc N ^+>A»5 4&tf£t\ # 
UMrC3dS<lbfeVU s> K (solid) M 7<D*>>7&5 2&&&t*Z.£tfiT< 
fc£U d©»^ c:ne>©^>^»5 2^J:ir7>*f»5 3S«lfi!&1-S 

(«JF^4^«fcS^)iB^>^xA) 

Bl 1 3 £ «fc 1 4 £#M bfc# e>s -kftWoM 4 OHflg^JBK: <fc £> 
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his (a) **>b (c) fc*w^ -eoosawBT^-rswwai 

«t»»0T>*»5 3*lH*bT^>^*fcE« , r6-.2:fc*i)N »I3^> 
95tts ft©3ta*4#^*tt*W («itfs fcfri* ****** MKx'*fctt 

aflfc, *3VMiH14 (c) fca%fJ:^fcW©*flfc*tF*J:-5K:s fi^b 
' £e>^ Ell 4 (d) fc^TMtx £©WBB«fcJ:*7>*»*2.-i«» 



mm (gmm 102^ mtz*>?®i 0 2*wtmtz>^* 
i-mm) io3iis 3**>»io3±tE*£tu ^>^^p 102^ 

'^^-rSfctoO^iy^gpi 04hs ##>*3fll 0 2#e>Etf SitifcOT 
>*» mm) 10 5 2:**«o #*>*$1 0 2 {is ft 1 ® JdB£tt&fl 

0 61ffitit£tiX\\*o &T>*B1 0 5£ N mi 5 (a) (b) ©£EP 

1 0 5tt N Bl 5 (a) ££15 (b) t^f i^ftttft© (mt& 4ocd) S£ 
jgffil 0 8Sft5, 0 8 J±s *2^iV»3O||||0g«6T«W)ibfe 

d©^t»iB^^^^A 1 Ol0t^t©ifiim ftlfcV>bft4©*lil0& 
ft£MU *UJL»^©^jWS*WT«Wt*JiT*pH &T>*gj5{± N «J 
fcftigSPl 0 7 So Ife^ots CL©^Ift£>>;^A 1 0 1 & N AfrC 

5»o ££>fcs T>*g|51 0 5fctx 0 8M*r^OTs ^ofcV^&ftttffc 

* ? 3i^?&3*SP<ftK:*lr^*)J^BBfcSoTN mtHS^^^^A 1 0 1 #9gtt$fft 

ftES^*^* 1 0 0 2£tcte.7>t>ffil 0 50-®-*«fig-r5 

mfe<Dm&mm^n-ix>pm?-oifc&£i£%z t&x t s e * 

ttzs Era*b&i^ &*>*spi o 2(DmM&m&t*tfV9U8mff>Bfr& 
mmlxs ^m^^ntzmn^^n^xcomm^pmt^cLti^x^ 
So gtzzmmomfemteztj ^yyx'&i&tzzt&xgZo 

2) 1 0 6rtfc N JktH£ft»Sr&i£IUtMFU SOOfflS 
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Wt»l 0 6rtK^ j(ii««IIB*lW**5li^H : f*JR«-r5- -^UTs &ft 

H^s-wscfct:*^ n&m*mi>*v^ »*j:<jiMf«s£-rs£ 



X^A 1 0 1 ©MWttfc WTttTfcBffl-r *• 

UfcJ:^fttWi7*byv^7-fttli*fflV^ S/U=i>«Rl 10," 120 
©±fc* WPftH 1 6 (a) £<fctf (b) i:^t^»l 12, 12 2& 

fttx Hil 6 (c) (d) ta*T«fcs **bfc7/l^ = £A (A 

1) &£ft£©MSl 12,12 2fc:^b3Mfo 
SI 6 (e) (f ) fcifcrMfc* tim&hvtwr^-t* 

(TMAH) ^V^x^x^>^t5*> A7»Mbl^ (SF e ) 

v^RjBtt-f*>*y^>^^ (si) ^^ 7; ^-^ 

Ml 14, 1 2 4tt»ft. ft^ HI 6 (f ) HI 6 (d) fca*r771/5 

i«H17 (a) fcSVj-J^fcs Jn«k**bfc*y?L«13 0*-^©T^ 
^=i>AiBH12 4©ia»fc*b3W>s «5^"CBI17 (b) fc»ti^" 

^ - ^ A ^§y l 2 4 sHfc£©r;v * - 1? 1 1 4 ft ff 5 • 

Ull 7 (c) fcwf*$^ (H 3 P0 4 ) ftfctHHM&ffl^Ts 



S&fc> 0 2©±^HP^1 3 2^tTs JftS&a&fflfcSXb 

Tt^t^o d©^«^s>x^A 2 o ltts mn&x mte (0i;t« N 2o 

©) 7>£3fl2 1 0,2 2 0 4ffi^'t»*T*dt$n5o #T>>bgI52 10,2 

■3% ^fct±t^^ft2f©3©Blftlfj«Tfaf 2 1 2, 2 2 2#*ft* 
tiBf&ZtiT^Zo ^+>^2 1 2, 2 2 2&, HI 8 (b) fcH8j5Vrfc£ . 
Sl>fcMbT^*#s #ffit-££5fc«J#bTfc;fc^o #*-*w*«2 

1 2, 2 2 2*^HLT«Wfcbfc»ds Jlft*««*«-^>^*2 12 f 2 2 

2K:JB , «r-5C2:<^ft5. 

±tz, #7>^2io, 22 o&. rtapc^-^wtaps^-rs^© 

^tSu^gSo JB4©£«0B«i:bTBI14 (a) &#fllbT 

i&BJ§bfc<fc-5fc> T>#g&2 2 0©$fc*HfflS2 2 6 kt±S»«©*WK:*^Ts B 
M*©3S8d (Daw*-f) **«WfcJ&»)tffrTfeJ:^U Ell 4 
(b) *iVBB14-(c) Wi^^ jW^JfcbfetfUJLl^ 

££>fcs &7>1ato2 1 0, 2 2 Oteu -**©7>r >)R©ggg&2 1 4 a, 2 
14 b, 2 24 a, 2 2 4blit5o SI 1 8 (b) fc^1"^Iffi^>;*^A 2 
0 1©¥IM^^ts =&T>*^2 1 0, 2 2 0^«fctf#^gP2 14a, 
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■2 14 b. 2 2 4a, 2 2 4 b»^*T*«>SUk ^DW*?»fl 
"OtbTxiSSB. 3° (^ = 7r/2-arctan(^2)) *trr****««fc 
»*nw*. TOt-s OBI 8 (d) tStWWWts #T>*SP2 
1 0, 2 2 0S*TF*3M2 14a,.2 14b, 2 24a, 2 2 4b«3WT. 
Zt^tom <±B2 2 5*lfc<K »*ft&»8 5. 3° (^ = tt/2- 
arctan(^)) ©Aft***. ^IT, 6S8S2 14, 2 2 4i±, ^WDT* 

#T>*»2 1 0,2 2 0* ¥li*fi©* . 

^ ^©l»>^^2 0 1li, 200T>*»2 1 0-, 2 2 0Sfi* 

v:©**®**** 1 A 2 0 1 ©T>*« 2 1 0, 2 2 0 tt, - « 1 ©*M9&*il 
§52 2 6 **r 5- bfc^o-C. £©aSM^>*^ 2 0 1 t*s Vfto<D&S> 

m. (?&*awfc) fcsfifcffitoattc-t* 1 ^*- *©*&#*«« i/« a* 

«^iftV^o Sfcfcs 7^**2 1 0, 2 2 0* Z.(DmQWM^ 

j>2oi*m*Mtt*n mis (a) a^b (a) ©^wd©*«) 

(ir-tf) *ft«tt«0 c *«»2 14, 2 2 4ft*r*©Ts V^fcA,fc 

«B»2 14, 2 2 4* JWB©ffl»fc**U JfiLtt 

T«»a*nfc*«Kas/^yA2 o i©r>*«2 10,22 oo-»*jm 
tzx>)%mm*Kto*mhxmmu ^^212, 222©^ 

^cM^nTv^^J^..^©^^MoTa>sfoi^5cffi^^^cl^^ 

5 -ess. Ufctf-oT, £©«HE»**^2 0 l*ffi*v^ *l©«eB»fc 

mu ^2 (b) tM-Mt* mm\.tc®momm%rz^*>u;K 



£-fs m i(Dmm&fc£%Mmm^>zzrA<DmMi5mt\mte *k ( 1 o 

O) *§jyr£fci:fc<s (110) ffiMM*:$mtT2>*sV?>mL2 3 0£ffl5l 
1"2»o ^LTE119 (a) (b) fc:*Vf£-5fcs ^>»J=J>^2 3 0©P 

Il^'j3«I(Si0 2 ) 2 3 2 a, 2 3 2b&Bf&bfc^ SKBBftdc 
(H 2 S0 4 : H 2 0 2 =3 : 1) ^^T>^-TM7K^m (NH 4 OH : H 
2 0 2 : H 2 0=1 : 1 : 5) ^5^fir^o 

7* bl/^*b£^pil'T9 O'CT'l 0#IHK-£U 1219 -(c) 
£<fctf (d) £^t.fc?&^77M7&;8lvts ,, 7^-M/^^h2 3 4fc;^- 
>Bl&t2>o ^©7X^7^ Ell 9 (c) OA\y^>^T^-rW(w^v^> 
7#bl/^7h 2 34£:fc^— Tfcfc>*>> ^7s7M7&s ftWW 
2 3 6££tf7^>^2 3 8£*^-bfcl\> ^77M 7 ^f^T*?- 

■^TCD^is ^>U=i>^©<1 0 0>^b h b^IrJD j £ttUTs $)3 5. 3° 
(0 = 7r/2-arctan(/"2)) &o lz®gt£tiT^2> 0 

Ell 9 (e) fc^-r«fc-5t-N 7;i/^"D*;i/A (CHF 3 ) #7. Ufeft : 5sc 
cm, 5Pa, 100W N 1 Of F^) £JB^T S ^>'j3>iftl (S'i0 2 ) 21 

7 * h 2 3 4 mmmttz'ik, m&tzt' u ^ >^bn ( s i 

0 2 ) 2 3 2 a£v77ilbs imfo* U 7A (KOH) 4xyft>h 
#.:33SM%, 70°C, 5 hbTJ3l\ U n >^2 3 0 £<?x y 

hxy^>?--r& 0 syu=3>^ ^mm^tcx^izs tk^^u^a (ko 

(1 1 l)ll:f&^x^>Wit[ c UfctfoTs Ell 9 (f ) £ 
«fctf(g) fcjjVTMfcN ^77M7©T\£fc£VV"CN *>U3>ttll© (1 1 

i) iB7f*s^U3>afittifc:»uTaire<po<i oo>igfcfri&fc:#i/r*i3 

5. 3° (0 = 7T/2-arctan(V"2)) ©£££fet"OT2 4 0 £ s Pl$t< 10 
0>££II:£ftfcftbT£j3 5. 3° (^=7r/2-arctan(V2)) ©£££fcTJi 
®2 4 2t»oTxy^->^3itlo C^bTs WTOflU 3 6 fcfcWCBI 
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19 (g) CDnmmlT3- J r>^B®2 4 4t, 7-f >«*2 3 8fc^TH 1 

9 (g) vvm-ttr?* >m~2 a sim»&M* =m> w«B2 4 4^7 

>f >M2 4 6^W7>AG!®2 5 0 fcl^o 

MM (S i0 2 ) 45«tt>^UM«^l^nfcS<JO^Un>^^t)^ 
# s *''J««lltKJ:CJ;t)s ^tW«2 1 2 ) -2 2 2*£VMc 

*tifc^'y=i>aHR2 3 0»^ *2©W^«?l^2fctSJHttE» 
S/^yA©aSBBD&*2:PWIK:l/"C (HI 0#W0 s 3WW3»3/^^ 2 0 1 *» 

1 ) * Jt®K£ 

.art* »rt«i*ttb«>2:r*i»o«*^ wcfe^caHb-Cs nrnt^mm 



2) ^-=3r>V>^CDl|^S©m 

3) #*HS^O#©^liO^^ 

4) mwnms mm^mmco^mm 

^fflv^Ts mm®*%mmm®®ti.mfct%z.tiz£y) s mm^m^t 
25 ■ zztftx-^Zo ®m$, ^znitztzftcDmmzm^ffiiz&^-z, 

ziyu'A^^cDxm^^mz^x-r^m^m^fiz^tz^ 



10 
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* £ c i: t J: t) x # U Mtfr & ft * fW*«&IW«*TB fcfcrt* ft fciiftffl- 



tt t © i H 



1. iiffi^7TAf$oT, 
3. gffflJ/^rAT"feot, 
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6. !g^;>*^AT*fco^ 
Ac 

15 7. EJRfflS/^A-C&oTx 

20 8 . 1 £V> C 7 ©V^ftfr 1 fcf3©OE*ffl^^x At?feoT> 

9 . 1 &^ b 7 cwrnfr i t!3©©E*iyfl2'*^.k*£*>"^ 



1 0. H^Jil)&VM^7©VNl :5 n^l^!3te0^ffi N >^xA-ffe^^ 



11. mmmi^tzit2iztm(Dmmm^x^Ax^Xs 

12. mMmi^t^t2iz^m(Dwmm^x^Ai:^-DXs 

10 

is. mmmi&tz&2\ztm,(Dmmmi'x : rJ±x%>-oT, 
15 14. m^m3\zmm<Dmmm^^Ax^Xs 
15. mmm^^^wk^x^Xs 

$©^f«ftiJil£ x«^>;7bt s ^4«fbJigk: «t £ ^ * t> Wt S * 
25 .5X7^7*^ 
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16. ^ffl^^^AOl^i^ST^oTs 
*«««tJlK:J;6lll^^*«v^ hx^>#T 

4» v-e-^M^-fe-^;. 



1 7 . mmm*sX7'2*(DWB5&rcit>-2"Cs 
% 1 sum 2*mimm±&*&t^fc&%i&f&tz>ZTv 

* >^«ttftfe J;VT>*fl[*fc*i^s -MS l ^»f*^o^S#|Mhfflt*xy 

Ml 1 £ «t VM 2 ^«#^Ko^^KftiK©±ks # U IL&fr ft S If W&M 

0 1 * 2 U SUftfr £> ft S^Wi^SVMz^iqjf a <fc o 

Ml 1 £ 3LXM 2 5 ^ y r ^ 

-Ml 1 33 AiW 2 *i«0^i«itllltv II 1 35 *l«S 2 

3r3fe©#»**»l/TN GOSPrtfc&JKU 1«b3*"^ Br£©#*«P&ftS& 

^©-&&gffi£*sp8pss£7&frrs*7 t *7'^ 
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1 9 . m0M^>^^<OBM.^X^Xs 

#ujia*au ^&^fbjn£ xyf>^iTs ^>^fits©^»fiptc»ji& 

2. V -h^^^.f*.^- ^-X=r^)'Ty^ 



2 1. »^>^^lft.5giM^XTA©iI^^$.oT N 
10 iP^^i)^l^J:^2^M^^1-i.^7 1 ^7-ks 

20 J*£©T**««fc:fe^Ts ^l^#^^©^#^bJli^xy^>^bTs 

ft 1 %ttm 2 U Mfr 6fc Sftttora^fcttrtf-* J: 9 ^ 

ft 1 S £tfft 2 ^Sttffi&^iir 1" S ay * r fc* 
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# u ?l§?£B u ft 1 * «t inn 2 ^»fl^©iNw»fls«*i * > ^ r * 

* r y 7 1 ft* f * c 2: * 2: 1" * 

5 

Br ££>^ * * flHrtfcfcl Kl» ft 2> * y r £:> 

# y §«ftB u m^©*mft x * ^ > ^-r * ^ ft*rt & c t * w» 

2 4. **H2 2*fci±2 3C:fB«0«3aD&«rC»-3Ts 
20 Br^O^^SaStts #IWMfi«©<10 0>|gft*iaiK:»l/TN ^Kttfc: 

(7T/2-arctan(/"2)) o^ftft^TSaftfflV^^^nseiiift^afcfS 

2 5. flt$0U6x 19, 2 1*fctt2 3tB«©WBD6ri*cT*oT, 

25 Bf^ott'tttts T^^-^A-e&^iiiift^a^-rsiSJt^fe. 
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